Primary hyperhidrosis (PH) is a common pathological condition related to excessive sweating. It may be associated with depression. Therefore, the main aim of this study was to analyse and compare depression scores between subjects without PH (degree-I) and patients with PH (degrees-II, -III, and -IV). The secondary aim was to describe and compare depression scores among subjects with different PH degrees (I-without perceptible perspiration, II-tolerable perspiration, III-hardly tolerable perspiration, and IV-intolerable perspiration). A sample of 100 subjects with a median age of 23.00 AE 6.00 years was recruited from an outpatient medical centre, where medical history data were registered. The degree of PH was determined using the Hyperhidrosis Disease Severity Scale from degrees I (mild) to IV (very severe). The depression scores were analysed using the Beck Depression Inventory (BDI). Statistically significant differences (P < 0.001) were observed for higher BDI scores in the patients with PH (degrees II, III, and IV) than in those without PH (degree-I). Kruskal-Wallis tests demonstrated statistically significant differences for BDI scores (P < 0.001), with higher values for degree-III with respect to degree-I and degree-IV with respect to degree-I. Patients with a greater degree (especially III/IV) of PH showed higher BDI scores compared with subjects without PH.
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| INTRODUCTION
Primary hyperhidrosis (PH) is a common yet pathological condition of unknown aetiology. It involves excessive sweating caused by dysfunction in normal thermoregulation. 1, 2 PH, also known as focal hyperhidrosis or idiopathic hyperhidrosis, appears in early infancy and continues into adult life. It affects specific areas of the body, including: (a) the palms of the hands, (b) the soles of the foot, (c) the axillaries, (d) the groin area, (e) the craniofacial region, and (f ) the region under the breast. 3, 4 Currently, the prevalence of PH is estimated to be 2.9%-6.5%, with an increased incidence rate in persons between 25 and 64 years old, regardless of gender. 5, 6 Indeed, PH may be considered a frequent condition that leads to several medical service consultations because patients who suffer from this condition may show various skin alterations, such as maceration, infections, odour, and reported embarrassment as a result of soaking through their clothes. [7] [8] [9] Furthermore, PH may have serious consequences for patients who suffer from this pathology, such as a poor quality of life, emotional disturbances, limitations in physical activities and working life, medical illnesses, and negative social capacity. Nevertheless, other aspects remain unclear despite the existence of substantial scientific literature reviews.
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Abbreviations: BDI, Beck Depression Inventory; BMI, body mass index; IR, interquartile range; PH, primary hyperhidrosis; SD, standard deviation
Various researchers have suggested the probability of a relationship between PH and emotional problems. They argue that symptoms of anxiety and stress are the most commonly reported psychological factors in this area. [14] [15] [16] Based on this, we hypothesised that patients with higher degrees of PH may have higher Beck Depression inventory (BDI) scores. Therefore, the main aim of this study was to analyse and compare the depression scores between subjects without PH (degree I) and patients with PH (degrees II, III, and IV). In addition, the secondary aim of this research was to describe and compare the depression scores among patients with different degrees of PH (I-without perceptible perspiration, II-tolerable perspiration, III-hardly tolerable perspiration, and IV-intolerable perspiration).
| MATERIALS AND METHODS

| Design and sample
This cross-sectional study design was conducted in a private outpatient medical centre from February 1, 2014 to December 30, 2014. The inclusion of study subjects was carried out using a consecutive sampling method with 125 participants. Of these, 100 gave their consent and were registered for this study.
The inclusion criteria applied in this research were as follows: subjects of both genders without and with several degrees of PH aged 18-64 years old. Patients also had to sign the informed consent form. Subjects were excluded because of: (a) endocrine alterations, (b) infectious or autoimmune illnesses, (c) menopause/physiological problems, (d) pregnancy/breastfeeding, (e) neurological disorders, (f ) oncological pathologies, (g) the use of medications, and (h) refusal to provide informed consent.
| Procedure
Participants were first recruited and interviewed about their (a) medical health, (b) family health history, (c) sociodemographic characteristics (age and gender), and (d) other conditions (endocrine alterations, infectious or autoimmune illnesses, menopause/physiological problems, pregnancy/breastfeeding, neurological disorders, oncological pathologies, medications, or various sports activities).
A physician recorded anthropometric data for each subject, including (a) height (m), (b) weight (kg 2 ), and (c) body mass index (BMI = weight/height 2 ), using Quetelet's equation. 17 All evaluations were measured in an examination room with a humidity of 45% AE 10% and a temperature of 24.1 C AE 1 C. 18 Next, the examiner determined the severity of PH in every participant using the Hyperhidrosis Disease Severity Scale. 19 This tool, which evaluates the degree of symptoms (from I [mild] to IV [very severe]) and negative implications related to PH in the patient's daily activities, is a validated test with a test-retest reliability of r = 0.82 (P < 0.05). 20 Finally, the subjects finished the BDI test, which assessed 21 questions with global scores between 0 and 63 points. The BDI test was divided into four categories: (a) from 0 to 9 scores (no depression), (b) from 10 to 15 scores (medium depression), (c) from 16 to 23 scores (moderate depression), and (d) from 24 to 57 scores (severe depression). This test is an easy and validated instrument for determining and evaluating people with scores for depression. 21 
| Ethical considerations
The Institutional Research Ethical Committee at Universidade da Coruña, (A Coruña, Spain; application data C.E.I December 18, 2013) validated that our research conformed to the Declaration of Helsinki and that other organisations were preserved. Furthermore, all patients were informed about the procedures used in our study, and they gave consent.
| Sample size calculation
Sample size calculation was carried out based on the differences between two independent groups using the G*Power 3.1.9.2 software and the BDI scores of a pilot study (n = 14), which included two groups (mean AE SD): seven subjects without perceptible skin perspiration (degree I; 3.78 AE 2.51) and seven subjects with perceptible skin perspiration (degrees I, II, and III; 8.78 AE 6.81). Indeed, a two-tailed hypothesis, an interval confidence of 95%, α = 5% error probability of 0.01, a statistical power of 80%, β = 20%, and an allocation ratio (N2/N1) of 1 were used for the sample size calculation. Therefore, a total sample size of 80 subjects (40 for each group) was recruited. In addition, because of the potential loss of 15% of the participants, n = 92 subjects were studied. Finally, a sample size of n = 100 subjects divided into subject groups without perceptible skin perspiration (n = 55) and with perceptible skin perspiration (n = 45) was included in the study.
Key Messages
• we investigated the relationship between depression and skin perspiration
• patients with a greater degree of primary hyperhidrosis had significantly higher Beck Depression Inventory (BDI) scores
• preventive care for patients' skin perspiration is extremely important to improve health
| Statistical analysis
A statistical analysis was carried out using the software SPSS 22.0 (IBM SPSS Inc., Chicago, Illinois). A 99% confidence interval (CI) and a P-value < 0.01 were considered statistically significant. The Shapiro-Wilk test was used to assess normality, and all variables were considered to be non-parametric data because all P-values were < 0.05. Second, descriptive data analyses were performed for the total and divided samples. Considering the quantitative data, the median and interquartile range (IR) were used. Regarding the categorical data, frequencies and percentages were reported. Third, a two-group comparison of the quantitative descriptive data and depression scores between subjects without PH as the control group (degree I) and patients with PH as the case group (degrees II, III, and IV) was performed using the non-parametric Mann-Whitney U test. In addition, the comparison of categorical data between both groups was carried out using Fisher's exact test for the body area distribution of perspiration (palms of the hands, soles of the foot, axillaries, groin area, craniofacial region, and under the breast). Fourth, the four-group comparison of the quantitative descriptive data and depression scores among subjects with different skin-sweating degrees (I-without perceptible perspiration, II-tolerable perspiration, III-hardly tolerable perspiration, and IV-intolerable perspiration) was carried out using the Kruskal-Wallis test, complete with the adjusted paired-samples Wilcoxon test. Furthermore, the comparison of the categorical data between the four groups was carried out using the χ 2 test. Box plots were used to illustrate quantitative differences among all groups. In addition, bars graphs were used to illustrate the categorical data among all groups.
3 | RESULTS
| Comparison of patients with and without PH
Descriptive data and BDI scores between subjects without PH (degree I; n = 55) and patients with PH (degrees II, III, and IV; n = 45) are shown in Table 1 . There were no statistically significant differences for gender distribution (P = 0.027), which showed 37 women and 18 men with degree I PH, as well as 20 women and 25 men with degrees II-IV PH for perspiration body area distribution (P = 0.061).
As shown in Table 1 , statistically significant differences (P < 0.001) between both groups were observed for higher weight, BMI, and BDI scores ( Figure 1 ) in patients with PH (degrees II, III, and IV) compared with subjects without PH (degree I). The rest of the comparisons did not indicate any other statistically significant differences (P > 0.01).
| Comparison among patients with different PH degrees
Descriptive data and BDI scores among subjects with different PH degrees (I-without perceptible perspiration, n = 55; II-tolerable perspiration, n = 24; III-hardly tolerable perspiration, n = 11; and IV-intolerable perspiration, n = 10) are shown in Table 2 . In addition, there were no statistically significant differences with regard to gender distribution (P = 0.025), which showed that 37 women and 18 men had degree I PH, 14 women and 10 men had degree II PH, 3 women and 8 men had degree III PH, and 3 women and 7 men had degree IV PH. The perspiration body area distribution was significant (P = 0.031). For Table 2 , the Kruskal-Wallis tests showed statistically significant In all the analyses, P < 0.01 (with a 99% confidence interval) was considered statistically significant.
FIGURE 1
Boxplots of BDI scores between subjects without PH (degree I) and patients with PH (degrees II-IV). Abbreviations: BDI, Beck Depression Inventory. In all the analyses, P < 0.01 (with a 99% confidence interval) was considered statistically significant differences for weight (P = 0.003), BMI (P = 0.001), and BDI scores (P < 0.001). Indeed, the paired-sample Wilcoxon test showed statistically significant differences for BDI scores (Figure 2 ) with higher values for degree III PH compared with degree I PH (P < 0.001) and for degree IV PH compared with degree I PH (P < 0.001). The rest of the comparisons did not indicate any statistically significant differences (P > 0.01).
| DISCUSSION
PH is common, and clinical guidelines recommend both non-surgical and surgical treatments. However, patients with this condition are not frequently referred for psychological assessment.
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According to previous studies, PH may be related to a wide range of psychiatric problems. Indeed, anxiety and distress may appear as associated conditions in the clinical records of these patients. 15, 23, 24 The primary aim of this study was to analyse and compare the depression scores between subjects without PH (degree I) and with PH (degrees II, III, and IV). The findings of our study confirm that participants with PH have significantly higher BDI scores and, therefore, greater levels of depression. This is similar to the results of other researchers who linked depression to PH. These studies demonstrated that the assessment and management of depression are very important because of its negative effects on the course and severity of the disease and the patient's response to treatment. 16, 25 The secondary aim of this research was to describe and compare the depression scores among subjects with different PH degrees. We showed that participants with PH had higher BDI scores and, therefore, more severe depression regardless of gender. To our knowledge, this is the first study that demonstrates a relationship between the degree and severity of PH and depression.
There are some limitations to our research. First, this investigation was performed at an outpatient medical centre with a relatively small number of patients. Second, a larger and more diverse sample size (including participants from various countries) would improve the strength of the study and help identify more mechanisms involved. Third, there was only one evaluator who recorded the patients' data, which could introduce bias. Finally, our study only reported depression scores without input from a psychologist or a psychiatric diagnosis of depression.
This study highlights the need for further research on the presence and severity of PH and its relationship with the other psychological variables in order to improve the patient's physical, social, and mental health.
| CONCLUSIONS
This study suggests that patients with a greater degree (especially degree-III and degree-IV) of PH showed higher BDI scores with respect to subjects without PH.
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FIGURE 2
Boxplots of BDI scores among subjects with different PH (Iwithout perceptible perspiration; II-tolerable perspiration; III-hardly tolerable perspiration; and IV-intolerable perspiration). Abbreviations: BDI, Beck Depression Inventory. In all the analyses, P < 0.01 (with a 99% confidence interval) was considered statistically significant other people or organisations that could inappropriately influence (bias) their work.
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